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Optimization of Ultrasonic Extraction of Total Flavonoids from Chaenomeles speciosa by Box-Behnken Response Surface Methodology
LIU Yan, LU Zong-kai, LIU Lian-fen et al (School of Life Science, Liaocheng University , Liaocheng , Shandong 252059 )

Abstract Taking Chaenomeles speciosa in the Rosaceae as the research object and its leaves as the experimental material ,the single factor exper-
iments were conducted to explore the optimal range of total flavonoids extraction, including solid-liquid ratio, extraction time, extraction tempera-
ture and ethanol concentration. Response surface methodology (RSM) and Box-Behnken experimental design were combined with secondary re-
flux to optimize the ultrasonic assisted extraction process of total flavonoids.The results showed that the order of influence of different factors on the
extraction rate of total flavonoids from papaya leaves was extraction time>ethanol concentration>solid-liquid ratio ;the optimal process conditions
were extraction time 52 minutes, ethanol concentration 74% and solid-liquid ratio 1: 41(g: mL) ,the total flavonoids were 156.65 mg/g, and the

extraction rate reached 15.67%.
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Fig.2 Effect of ethanol concentration on the extraction rate of

total flavonoids
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Table 1 Response surface test design and results

apps ACRRIE BCmme CGERE SEERERCE
Test No. Sohd—.hqmd .Extracn.on concentration of total
ratio) time,// min) %) flavonoids // %

1 1:40 60 60 15.54

2 1:30 50 80 15.46

3 1:30 40 70 15.24

4 1:40 50 70 15.69

5 1:50 40 70 15.33

6 1:40 40 80 15.57

7 1:40 40 60 15.48

8 1:40 50 70 15.74

9 1:40 50 70 15.77

10 1:40 60 80 15.58

11 1:40 50 70 15.76

12 1:50 60 70 15.51

13 1:50 50 80 15.57

14 1:30 60 70 15.46

15 1:30 50 60 15.38

16 1:40 50 70 15.72

17 1:50 50 60 15.42
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Table 2 Analysis of variance of response surface regression model

ziiﬂéf variation PSS FHIE df 5 s FFva{Ee PPva{Ele
7 Model 0.37 9 0.041 15.23 0.000 8
A 0.011 1 0.011 3.87 0.089 7
B 0.028 1 0.028 10.18 0.015 3
C 0.016 1 0.016 5.97 0.044 5
AB 4.000E-004 1 4.000E-004 0.15 0.712 4
AC 1.225E-003 1 1.225E-003 0.45 0.523 2
BC 6.250E-004 1 6.250E-004 0.23 0.645 9
A’ 0.200 1 0.200 73.74 <0.000 1
B 0.074 1 0.074 27.45 0.001 2
c’ 0.015 1 0.015 5.68 0.048 7
2% Residual 0.019 7 2.714E-003

ST Misfitting term 0.015 3 4.958E-003 4.81 0.081 5
41 2% Pure error 4.120E-003 4 1.030E-003

HiR2% Total error 0.390 16
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Fig.6 Contour and response surface of the interaction between solid-liquid ratio and extraction time on the extraction rate of total flavonoids

from papaya leaves
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Fig.7 Contour and response surface of the interaction between solid-liquid ratio and ethanol concentration on the extraction rate of total fla-

vonoids from papaya leaves
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vonoids from papaya leaves
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